A new determination of the orbit of the Hyades double-lined spectroscopic binary HD 27149 is presented. The well-defined orbit provides the spectroscopic basis for an extremely accurate orbital parallax for the system -in particular, the size of the relative orbit (a sin i = (a 1 + a 2 ) sin i = (67.075 ± 0.045) × 10 6 km) is accurate to ±0.07 %. The minimum masses for the primary and secondary -m 1 sin 3 i = 1.096 ± 0.002 M ⊙ and m 2 sin 3 i = 1.010 ± 0.002 M ⊙ -are unexpectedly large for the spectral types thus suggesting the possibility of eclipses. Although the probability of eclipses is not large, the system being composed of G3V and G6V stars in a 75-day orbit, the possibility is of great interest.
Introduction
These papers report the determination of new orbits for double-lined spectroscopic binaries in the Hyades cluster. When complemented by visual orbits determined by means of optical interferometry, which may soon start becoming available, the results will provide accurate distances, by means of orbital parallax, for these systems and, thus, the Hyades cluster. In this paper we examine HD 27149.
Basic data for HD 27149, which has a Hyades cluster designation vB 23 in the General Catalogue of Stellar Radial Velocities. The secondary is not much fainter than the primary and, at the low or medium dispersions generally used for spectral typing, the two spectra are always blended so the spectral type is much more uncertain than that of a single star and is not the spectral type of the primary, but is intermediate Navascués & Stauffer 4 have used the same method to estimate individual spectral types of G3V and G6V. As Hyades cluster members go, the system is quite bright and may well be within the reach of the newest optical interferometers, such as the CHARA telescope now in operation at Mt Wilson. In the infrared it will almost certainly be accessible to these telescopes -Patience et al. 5 use its B and B − V to estimate K = 5.88.
The cluster membership of HD 27149 is not in doubt -van Bueren 6 identified it as a member in his early major investigation of the cluster; more recently Griffin et al. 7 , in their comprehensive radial-velocity survey of the cluster, identified it as a member in their list of spectroscopic binaries awaiting orbit determinations; Perryman et al. 8 likewise recognise it as a member in their recent study of the cluster based on parallaxes and proper motions measured with the Hipparcos satellite; and Madsen et al. 9 , who also used the Hipparcos data but with more stringent selection criteria for membership than Perryman et al., include it in their very recent list of members. We now briefly review the history of HD 27149 as a spectroscopic binary. 18 , also have a resolving power of 60 000 and complete wavelength coverage from ∼ 5600 -∼ 7000Å.
The data were processed and wavelength-calibrated in a conventional manner with the IRAF package of programs. The spectra are double-lined with primary and secondary lines of similar strength and, at most orbital phases, the secondary lines are well separated from their primary counterparts. Fig. 1 shows an example in which we see primary and secondary Ni i and Fe i lines near 6400Å.
The procedure used to measure the radial velocities was the same as in Paper 1 of this series and has been described there. To summarise: the wavelengths of well-defined primary and secondary lines were measured by fitting Gaussian profiles with the IRAF splot routine, the wavelength differences between the measured and rest wavelengths of the lines provided the topocentric radial velocities, telluric O 2 lines were measured in the same way so as to determine the wavelength offset between the stellar spectrum and its associated Th-Ar comparison spectrum, the stellar topocentric velocities were then corrected by subtracting from them the telluric line offsets in velocity form and, finally, the heliocentric correction led to the heliocentric radial velocities. The velocities are, thus, absolute velocities.
In Paper 1 a tiny additional adjustment of the stellar velocities was made in order to force the averages for similarly measured velocities from observations of the radial- 19 -it is evident ǫ Tau might be subject to similar radial-velocity variations so the small difference between the velocities from the two telescopes might be real. There is thus no compelling reason for making an adjustment and so it was decided not to do so -the measured velocities from the 2.7-m and 2.1-m telescopes are used as they stand. Table I gives the UT dates, heliocentric
Julian dates and heliocentric radial velocities for the McDonald observations. We now turn to the determination of the primary-secondary orbit.
The orbit
The method of differential corrections was used to determine the primary-secondary orbit from the primary and secondary velocities. A necessary preliminary to the orbit calculation was the assigment of suitable weights for the various velocities -namely velocities for observations with blended primary and secondary spectra, velocities from the 2.7-m telescope versus those from the 2.1-m and primary versus secondary velocities.
Observations with blended primary and secondary spectra: In a few observations the small wavelength separation between the primary and secondary spectra meant the primary lines and their secondary counterparts were blended, to a greater or lesser 5 degree. For these observations the deblend option in splot had been used to fit double Gaussian profiles to the pairs of blended primary and secondary lines and successfully measure separate primary and secondary velocities. For three observations, however, the primary-secondary wavelength separations were so small and the blending so severe that it proved best to give zero weight to the velocities from these observations. In one of these cases the observation was so close to a single-lined phase that only a single velocity representative of the blended primary and secondary spectra could be measured (see Table I and Fig. 2 ). In the other two observations (see Table I ) the use of deblend The phases and velocity residuals for this solution are given in Table I , the orbital elements are given in Table II and Fig. 2 shows the observed radial velocities and calculated radial velocity curves. We now examine the most interesting features of the orbit.
Discussion
The new orbit confirms the characteristics of HD 27149 discovered by Batten & Although it might appear that the next step is to remove the gravitational redshift and convective blueshift from the spectroscopic radial velocity of HD 27149 so as to obtain a modified spectroscopic radial velocity that is directly comparable with the astrometric radial velocity, one more factor must first be reckoned with. We recall that each individual spectroscopic radial velocity is derived from the differences between the measured and rest wavelengths for the set of measured stellar absorption lines and, furthermore, the rest wavelengths adopted for the lines are their measured Further into the future the error will slowly increase as the accumulation of the period error makes its presence felt. Table III 
